venom of the eastern green mamba Dendroaspis angusticeps, has been shown to facilitate transmitter release at the neuromuscular junction (Harvey & Karlsson, 1982) and in the central nervous system (Docherty et al., 1983) . It is highly toxic when administered centrally (Dolly et al., 19831 , producing a convulsant action arising from its facilitation of the release of neurotransmitters. In the CAI region of the rat or guinea-pig hippocampus, this convulsive activity probably results from the inhibition of the A current, attributable to an outward K+ conductance (Dolly et al., 1984) . By using ?sI-labelled DTX we recently demonstrated the occurrence of a high-affinity acceptor protein for DTX on synaptic membranes from rat cortex (KD = 0 . 4 3 n~, B,,,, = I . 1 pmol/mg of protein) which is located in discrete regions of the brain (Dolly et al., 1984) . Cross-linking of IZSI-DTX to the acceptor and subsequent analysis by sodium dodecyl sulphate/polyacrylamide-gel electrophoresis revealed a subunit of M, 65000 .
Evidence for the involvement of the acceptor in the toxicity of DTX was obtained from structure-activity studies with toxins homologous to DTX. Accordingly, intraventricular injections into rat brain of DTX and four congeners (from related species of snake) revealed levels of toxicity commensurate with their potency in inhibiting the binding of 1?51-DTX to the membrane acceptor in ritro (Table I) .
Further characterization of the DTX-acceptor involved its successful solubilization in an active form by detergents such as Triton X-100 or deoxycholate. Extraction of rat cortex membranes with detergent in the presence of antiproteases in K+-containing buffers (50-250mM) resulted in recovery of > 70% of activity relative to that in membranes; the Kd for DTX (Table I ) was not increased after solubilization. Omission of K + from the solubilization medium or its replacement with Na+ resulted in total loss of specific '?'I-DTX binding from the extract; however, Rb+ could effectively replace K+. As expected, heating the extract or digestion with trypsin (5mg/ml at 28°C for 40min) abolished all specific binding of 1?51-DTX. Sedimentation analysis of the extracted acceptor. followed by Abbrevintions used: DTX, dendrotoxin; 11-Butx. fibungarotoxin. Table I . Neurotoxicities and affinities o f D T X and its homologues for the membrane-bound acceptor and its properties aJier solubilization * Determined from the observed inhibition of binding of I ?"I-DTX to rat cerebrocortical membranes by using methods described in (Dolly et al., 1984) . t Toxicity after intracerebroventricular injection into rats. $ Membranes were solubilized with 1.5% (w/v) Triton X-100 in 5 0 m~-i m idazole/HCl buffer, pH 7.4, containing 250m~-KC1 and a mixture of protease inhibitors (as in Mehraban et al., 1984) and centrifuged at 200000g for 40min. Binding of I *"-DTX ( -2nM) to the extract was measured in the absence and presence of excess DTX (to determine non-specific binding) by rapid gel-filtration/centrifugation on a 2ml column of Biogel P-60. B,,,,,. and KD were obtained from Scatchard analysis. Centrifugation was performed on 5-20% sucrose density gradients containing 0.8% (w/v) Triton X-100 and O.S%(w/v) lecithin at 38000rev./min. for 16h in a Beckman Sw40 rotor. Standard proteins were centrifuged simultaneously.
Minimum lethal dose K , (nM)* (ngk body wt. fractionation and assay of the fractions for I '"1-DTX binding, showed an S20.u of I 2 for the solubilized acceptor (Table I ). The DTX acceptor oligomer has, therefore, a high M, which encompasses the 65000 M, subunit detected in the cross-linking study (Mehraban er ol., 1984) . In accordance with the latter, radiation inactivation of the DTX binding component has also indicated a similarly high M, for the acceptor in its membrane-bound state (Dolly rt al., 1984) . DTX or toxin I (Othman er ol., 1982) are known to compete efficaciously with tritiated fl-BuTX for binding to its acceptor in rat cortex synaptosomes, but /I-BuTX is relatively ineffective in inhibiting I 251-DTX binding to the high-affinity DTX acceptor in these synaptic membranes (Dolly et ol., 1984; Mehraban rt ul., 1984) . Recently, it has been reported that the binding affinity of DTX for detergent Vol. 13 BIOCHEMICAL SOCIETY TRANSACTIONS extracts of chick brain, as measured indirectly in competition with lZSI-fl-BuTX, is similar to that for the latter (Rehm & Betz, 1984) . We, therefore, tested the efficacy of fl-BuTX in inhibiting IzSI-DTX binding to the Triton X-100-extracted acceptor. fl-BuTX slightly reduced 2SI-DTX binding to the solubilized acceptor but the extended shape of the competition curve indicated heterogeneity. This (together with the composite Ki calculated from the observed ICso) showed that a high proportion of the sites exhibit a lower affinity for fl-BuTX than DTX (Table 1) .
In view of the ability of DTX to attenuate one K + conductance in the brain (Dolly et al., 1984) and the role of K+ ions in maintaining the conformational stability of the acceptor for DTX as well as fl-BuTX (Rehm & Betz, 1984) , the identity of the solubilized entity with a K+ channel or part thereof is not unlikely; more proof for this is necessary and is being sought. The enzyme LCAT (EC 2.3.1.43) is responsible for cholesterol esterification in human plasma. It catalyses the transfer of long-chain fatty acyl moieties predominantly from the 2-position of lecithin to the 3-fl-hydroxyl function of cholesterol (Glomsett, 1968) . Both the substrates and products participate as constituents of lipoprotein complexes and, while the identity of the lipid reactants is clear, there is less agreement on the precise lipoprotein fraction involved (Marcel, 1982 , Barter et al., 1984 . The enzyme LCAT plays a key role in the intravascular metabolism of cholesterol and the most generally accepted role is in the conversion of the HDL subfraction HDL3 to HDL2. Most assays for plasma LCAT measure activity by incubating the plasma with radiolabelled cholesterol and measuring the production of labelled cholesterol esters (Glomsett, 1968) . Less attention has been paid to lecithin, the other substrate for LCAT, presumably because it has not been readily available in a selectively labelled form and at a cost comparable with labelled cholesterol. Here we report (1) a convenient biochemical synthesis of lecithin labelled in position 2 with [l-14C]linoleic acid, (2) its participation in the LCAT reaction and (3) its application in a preliminary study of the lipoprotein fractions involved in the LCAT reaction. Lecithin labelled in the 2-position with [ l-14C]linoleic acid was synthesized essentially as described by Lands & Merkel, (1963) and Lands et al. (1982) as follows. [l-14C]Linoleate (2pCi; 32.8nmol) was mixed with 233nmol of unlabelled linoleate and I955 nmol of L-a-lysolecithin in chloroform and the solvent removed; 3ml of 0 . 1~-Tris/O. 125 M-KCI buffer (pH 7.4 at 37°C) was added and sonicated for 3 x 30s bursts in an ice/water bath. To this was added 1 ml of 5 0 m~-A T P / l mM-CoA-SH solution, pH 7.4, 0.5ml of 0.1 M-MgCl,, 0.25ml of 0.1 M-Tris/O. 1 2 5~-K C l buffer, pH7.4, and finally 0.25ml of rat liver microsomal preparation in a similar buffer (equivalent to 250pg original Abbreviations used: CAT, lecithin-cholesterol acyltransferase; HDL, high-density lipoprotein; DTNB, 5,5'-dithiobis)2-nitrobenzoic acid); IRE, initial rate of cholesterol esterification; VLDL, very-low-density lipoprotein; LDL, low-density lipoprotein. liver wet weight). This was incubated at 37°C for 35min and lipids were extracted washed and separated by t.1.c. The lecithin fraction was scraped off the plate and the ["Tllecithin eluted with a yield of approx. 95% (range 85.2-97%) of the radioactivity applied to the t.1.c. plate and 70-80% based on original amount of radioactive linoleate used in the synthetic step.
Preparation of labelled phosphatidylcholine and its participation in the lecithin
T.1.c. of the reaction products of hog pancreas phospholipase A, (EC 3.1.1.4) on this 14C-labelled lecithin showed that 95% of the recovered radioactivity occurred in the fatty-acid region. Since this enzyme selectively cleaves fatty-acyl moieties from the 2-position of phospholipids this provides evidence that the [ I-14C]linoleate has been incorporated into the 2-position of the lecithin preparation.
Emulsions of ['Tllecithin, prepared by sonication in 0 . 2~-T r i s buffer (pH7.4), when incubated with fresh human plasma resulted in the incorporation of 14C-label into the cholesteryl ester fraction. This transesterification was inhibited by DTNB and the inhibition could be reversed by fl-mercaptoethanol, a characteristic of the LCAT reaction. The IRE was measured in these experiments as the fractional activity/h per ml of plasma, i.e. the percentage of [ I-14C] linoleate transferred from labelled lecithin to cholesteryl ester, as used by Stokke & Norum (1971) . In this assay usually 150p1 of lecithin emulsion was mixed with 300p1 of fresh plasma and incubated at 37°C for 60min; the reaction was then terminated by the addition of 2Ovol. of a chloroform/methanol mixture (2 : 1, v/v) and the lipids extracted as described by Folch et al. (1957) . The washed lipid extract was separated by t.1.c. and the area corresponding to cholesteryl ester was scraped off the plate and counted for radioactivity. The LCAT reaction measured with this substrate was linear for at least 4 h ; it showed similar IRE at ratios of [I4C]lecithin emulsion to plasma in the range of 1 :2, I :3, and 1 :4 (v/v). and in general we used a I :2 ratio as 150pl of emulsion (IOOOO20000d.p.m.) plus 300p1 of plasma for general use. Preequilibration in the presence of DTNB for up to 4h did not show any change in LCAT fractional activity over zero time pre-equilibration so that this lengthy delay in the Stokke & Norum (1971) procedure could be eliminated. For quality control purposes batches of pooled plasma were prepared and mixed and stored frozen at -15°C as 1 ml aliquots and at least one such sample was assayed in each batch of LCAT analyses. The between-assay coefficient of variation was 3.5%, 4.1% and 4.7% for three of these pools. Multiple
